Inhibition of nitric oxide synthase attenuates primed microvascular permeability in the in vivo microcirculation.
Changes in microvascular permeability play a critical role in the inflammatory sequence of tissue injury leading to leakage of proteins and subsequent edema. Primed responses induced by topical applications of platelet-activating factor (PAF) and histamine greatly increase microvascular permeability and mimic inflammation. We assessed the role of nitric oxide (NO) by use of 1-NG-monomethyl arginine (1-NMMA, a NO synthase inhibitor), on the primed microvascular permeability. We also explored the role of mast cells and a leukocyte adhesion complex by use of cromolyn sodium and 1B6 (a monoclonal antibody), respectively. Forty anesthetized hamsters were separated into five groups: group 1 (n = 5) received no intervention; group 2 (n = 5) received topical 10(-9) mol/L PAF and 10(-6) mol/L histamine at a 5-minute interval; group 3 (n = 5 at each dose) received PAF/histamine and 1-NMMA (at 10(-5) mol/L or 10(-6) mol/L); group 4 (n = 5 at each dose) received cromolyn sodium plus PAF/histamine; group 5 (n = 5) received 1B6 plus PAF/histamine. We examined the cheek pouch with intravital videomicroscopy under fluorescent epiillumination. We quantified microvascular permeability to fluorescein isothiocyanate-dextran 150 with computer-assisted images analysis on the basis of integrated optical intensity (IOI) measurements. The mean (+/- SEM) IOI of the control group was 8.7 +/- 5.2, whereas the group primed with PAF and histamine was 62.4 +/- 10.8. The 1-NMMA (10(-5) mol/L and 10(-6) mol/L) abolished the changes in microvascular permeability (p < 0.05) yielding IOI values of 8.0 +/- 1.6 and 10.9 +/- 2.8, respectively. Cromolyn sodium and 1B6 did not significantly attenuate the primed response to PAF and histamine. Inhibition of NO synthase attenuates primed macromolecular extravasation in vivo. Our results indicate that NO is involved in the primed reaction of PAF and histamine, causing increases in microvascular permeability. Our study suggests a role for NO in the microcirculatory changes observed in ischemia-reperfusion injury and shock.